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CLAIMS 



We claim: 

In a polyamide which specifically binfis to base pairs in the minor groove of a 
DNA molecule, the improvement comprising a positive patch consisting of a rigid 
group adjacent to a positively chargep group such that a positive charge is 



delivered to the phosphaie^^ major g roove^^ 

2. A polyamide of claim 1 wherein the rigid group comprised a first and a second 
amino acid; said .first amino acid being! selected from the group consisting of 
arginine, proline, lysine, hydroxyproline and a derivative thereof; and said second 
amino acid being selected from the groun consisting of proline, glycine, serine, 
threonine, leucine, isoleucine, valine, alanine, hydroxyproline and a derivative 




3. A polyamide of claim 2 wherein said first amino acid is arginine and said second 
amino acid is proline. 

4. A polyamide of claim 1 wherein the positively charged group comprises a 
synthetic or naturally occurring amino acid having a net positive charge. 

5. A polyamide of claim 1 wherein said positively charged group is selected from 
the group consisting of a primary amino group, secondary amino group, tertiary 
amino group, quartenary amino group, guanidinium group, and an amidinium 
group. 

A polyamide of claim 1 wherein said positively charged group is selected from 
the group consisting of arginine, lysine,mistidine and a derivative thereof. 

/ 

7. A polyamide of claim 1 wherein said positively charged group is arginine. 





8. A polyamide of claim 1 wherein the positive patch comprises the amino acid 
sequence Arg-Pro-Arg. 

9. A polyamide of claim 1 wherein the polyamide has three or four carboxyamide 
binding pairs. 

10. A polyamide of claim 1 wherein the polyamide comprises an (R)-2,4- 
diaminobutyric acid hairpin turn that facilitates specific binding to base pairs in 
the minor groove of a DNA molecule. 

11. A polyamide of claim 10 wherein the R-2-amino group is derivatized to form an 
acid amide. 

12. A polyamide of claim 1 having tffis formula: 

X 1 X 2 k 3 yX 4 X 5 X 6 A 

wherein y is -NH-CH 2 -CH 2 -ChVcONH- hairpin linkage derived from y- 
aminobutyric acid or a chiral hairpin linkage derived from R-2,4-diaminobutyric 
acid; \ 

X,/X 6 , X 2 /X 5 , and X 3 /X 4 represent thiiee carboxamide binding pairs which bind 
DNA base pairs and are selected froila the group consisting of Hp/Py, Py/Hp, 
Py/Im, Im/Py, and Py/Py to correspond to the DNA base pair in the minor groove 
to be bound; and \ 

A represents a positive patch consisting oft a rigid group adjacent to a positively 
charged group such that a positive charge iadelivered to the phosphate backbone 
or major groove of a DNA molecule. • 



13. 



A polyamide of claim 12 wherein the positive patch comprises the amino acid 
sequence Arg-Pro-Arg. 



42 



A polyamide of claim 1 havini the formula: 

X 1 X 2 K3X 4 yX 5 X 6 X 7 X 8 A 

wherein y is -NH-CH 2 -CH 2 -CH 2 -CONH- hairpin linkage derived from y- 
aminobutyric acid or a chiral haiAin linkage derived from R-2,4-diaminobutyric 
acid; I 

X,/Xg, X 2 /X 7 , X 3 /X 6 , and X 4 /X 5 represent four carboxamide binding pairs which 
' bindiDNA-base pairs^and are seiecteW 

- Py/Im, Im/Py, and Py/Py to correspond to the DN A base pair in the minor groove 
to be bound; and \ 

A represents a positive patch consisting of a rigid group adjacent to a positively 
charged group such that a positive change is delivered to the phosphate backbone 
or major groove of a DNA molecule. \ 

A polyamide of claim 14 wherein the positive patch comprises the amino acid 
sequence Arg-Pro-Arg. 

A polyamide of claim 1 having thd formula: 

X , X 2 X 3 X 4 X\y X 6 X 7 X 8 X 9 X i qA 

wherein y is -NH-CH 2 -CH 2 -CH 2 toNH- hairpin linkage derived from y- 
aminobutyric acid or a chiral hairpiA linkage derived from R-2,4-diaminobutyric 
acid; \ 

X,/X 10 , X 2 /X 9 , X 3 /X 8 , X/X 7 , X 5 /X 6 represent five carboxamide binding pairs which 
bind DNA base pairs and are selected ftom the group consisting of Hp/Py, Py/Hp, 
Py/Im, Im/Py, and Py/Py to correspond to the DNA base pair in the minor groove 
to be bound; and \ 

A represents a positive patch consisting df a rigid group adjacent to a positively 
charged group such that a positive charge \s delivered to the phosphate backbone 
or major groove of a DNA molecule. \ 
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A polyamide of claim 16 wherein the positive patch comprises the amino acid 
sequence Arg-Pro-Arg. 

A polyamide of claim 1 having the formula: 

X , X 2 X3X 4 X 5 X 6 yX 7 X 8 X 9 X j qX , j X, 2 A 
wherein y is -NH-CH 2 -bH 2 -CH 2 -CONH- hairpin linkage derived from y- 
aminobutyric acid or a chijral hairpin linkage derived from R-2,4-diaminobutyric 
acid; 

X,/X 12 , X 2 /X n , X 3 /X I0 , xA, X 5 /X 8 , X 6 /X 7 represent three or four carboxamide 
binding pairs which bind DNA base pairs and are selected from the group 
consisting of Hp/Py, Py/Hp,lPy/Im, Im/Py, and Py/Py to correspond to the DNA 
base pair in the minor groovetto be bound; and 

A represents a positive patchtconsisting of a rigid group adjacent to a positively 
charged group such that a positive charge is delivered to the phosphate backbone 
or major groove of a DNA morecule. 

A polyamide of claim 18 wherein the positive patch comprises the amino acid 
sequence Arg-Pro-Arg. 

A tandem-linked polyamide ha^ng the formula: 



X1X2X3A X'jX2X3 



A^6^5^M \ LX^X'jX^ P 



wherein y is-NH-CH 2 -CH 2 -CH 2 -CONH- hairpin linkage derived from y- 
aminobutyric acid or a chiral hairpin |inkage derived from R-2,4-diaminobutyric 
acid; 

X,/X 6 , X 2 /X 5 , X 3 /X 4 , XVX f 6 , X' 2 /X' 5 , X'VX' 4 represent carboxamide binding pairs 
which bind DNA base pairs selected froA the group consisting of Hp/Py, Py/Hp, 
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Py/Im, Im/Py, and Py/Py to correspond to tha DNA base pair in the minor groove 
to be bound; \ 

L represents an amino acid linking group selected from the group consisting of p- 
alanine and 5-aminovaleric acid (5); \ 
P represents a polyamide selected from the grouplconsisting of 
X,X 2 X 3 yX 4 X 5 X 6 , X 1 X 2 X 3 X 4 yX 5 X 6 X 7 X 8 , xkx 3 X 4 X 5 yX 6 X 7 X B X 9 X !0> and 
X 1 X 2 X 3 X 4 X 5 X 6 yX 7 X 8 X 9 X 10 X h X 12 where X,-X 12 kre independently selected from 
.the .groupxonsisting.o^ imidazole; and 

A represents a positive patch consisting of a rigid group adjacent to a positively 
charged group such that a positive charge is delivered to the phosphate backbone 
or major groove of a DNA molecule. I 

A tandem-linked polyamide having the formula: 1 

^1^2^3^4v^ X^X^X^JflL ^ 

Y I Y 

AX 8 X 7 X 6 X^ X LX' 8 XVX' J'^ N P 

wherein y is -NH-CH 2 -CH 2 -CH 2 -CONH- hairpin linkage derived from y- 
aminobutyric acid or a chiral hairpin linkage derivejd from R-2,4-diaminobutyric 
acid; 1 

X,/X„ X 2 /X 7 , X 3 /X 6) X 4 /X 5 , X , I /X , gf X' 2 /X' 7) X'Jx',, and X' 4 /X' 5 represent 
carboxamide binding pairs which bind DNA base piirs selected from the group 
consisting of Hp/Py, Py/Hp, Py/Im, Im/Py, and ?yfp\ to correspond to the DNA 
base pair in the minor groove to be bound; I 

L represents an amino acid linking group selected fronl the group consisting of P- 

alanine and 5-aminovaleric acid (6); 1 

P represents a polyamide selected from the group consiaing of 

X ] X 2 X 3 yX 4 X 5 X 6 , X 1 X 2 X 3 X 4 yX 5 X 6 X 7 X 8 , X 1 X 2 X 3 XlX 5 yX 6 X 7 X 8 X 9 X 10 , and 

X 1 X 2 X 3 X 4 X 5 X 6 yX 7 X 8 X 9 X 10 X lt X 12 where X r X 12 are independently selected from 

the group consisting of p-alanine, pyrrole, hydroxypyrroldand imidazole; and 
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A represents a positive patch consisting of a rigid group adjacent to a positively 
charged group such that a positive charge is delivered to the phosphate backbone 
or major groove of a DNA molecule. 



A tandem-linked polyamide having the formula: 



r\ ■vt' V V Y* 
S 1 A 2 A -3 jV 4 jV 5 



X' 2 /X' 9 , X' 3 /X ? 8 , x'yx^, X 5 /x 6 
DNA base pairs selected from 



wherein y is -NH-CH 2 -CH 2 -CH 2 -CONH- hkirpin linkage derived from y- 
aminobutyric acid or a chiral hairpin linkage derived from R-2,4-diaminobutyric 
acid; 

Xi/X 10 , X 2 /X 9 , X 3 /X 8 , X 4 /X 7 , X 5 /X 6 , X i/x 10 , 
represent carboxamide binding pairs which bin 

the group consisting of Hp/Py, Py/Hp, Py/Im, Iiji/Py, and Py/Py to correspond to 
the DNA base pair in the minor groove to be bou id; 
L represents an amino acid linking group selecte i from the group consisting of [$- 
alanine, 5-aminovaleric acid (8) and a derivative 
P represents a polyamide selected from the grou] 
X 1 X 2 X 3 yX 4 X 5 X 6 , X 1 X 2 X 3 X 4 yX 5 X 6 X 7 X 8 , X 
XjXjXjX^jXeyX^gXgX^nX^ where X r X l2 
the group consisting of P-alanine, pyrrole, hydro 
A represents a positive patch consisting of a ri 
charged group such that a positive charge is de 
or major groove of a DNA molecule. 



thereof; 
consisting of 

X 2 X 3 X 4 X 5 yX 6 X 7 X 8 X 9 X 10 , and 
are independently selected from 
cypyrrole and imidazole; and 
id group adjacent to a positively 
vered to the phosphate backbone 



• 
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A tandem-linked polyamide of claim 1 havjjj g the formula: 
X|X2X3X 4 X 5 X 6 ^ X'| i^X^X^X^X'^ 



^12^1 1^1 0^9^8^7 LX^X'XiX^QX^XgX'y p 



wherein y is -NH-CH 2 -CH 2 -CH 2 -CONH- hkirpin linkage derived from y- 
aminobutyric acid or a chiral hairpin linkage ddjpved from R-2,4-diaminobutyric 
acid; 

x,/x 12 , x 2 /x n , x 3 /x, 0 , \ 4 fx^, x 5 /x g , x 6 /x 7 , x'jVx',2, xyx 1 ,,, xyx'jo, xyx^, 

X\/X\ and X ! 6 /X' 7 represent carboxamide binding pairs which bind DNA base 
pairs selected from the group consisting of Hp/fly, Py/Hp, Py/Im, Im/Py, and 
Py/Py to correspond to the DNA base pair in the minor groove to be bound; 
L represents an amino acid linking group selected fnom the group consisting of p- 
alanine, 5-aminovaleric acid (8) and a derivative thereof; 
P represents a polyamide selected from the group consisting of 
XjX^yX.XsX,, X 1 X 2 X 3 X 4 yX 5 X 6 X 7 X 8J X^kx^yX^X^X^ and 
X l X 2 X 3 X 4 X 5 X 6 yX 7 X 8 X 9 X 10 X 11 X 12 where X r X I2 are independently selected from 
the group consisting of p-alanine, pyrrole, hydroxypvrrole and imidazole; and 
A represents a positive patch consisting of a rigid group adjacent to a positively 
charged group such that a positive charge is delivered to the phosphate backbone 
or major groove of a DNA molecule. 



24. A polyamide of claim 1 selected the group consisting of: 
ImPyPyPy-y-PyPyPyPy-p-RPR; 
ImlmPyPy-Y-ImPyPyPy-p-RPR; 

5 ImPyPyPy-Y-PyPyPyPy-p-RPRRRR; 

ImlmPyPy-Y-ImPyPyPy-P-RPRRRR; 
ImPyPyPy-Y-PyPyPyPy-P-R; 
ImPyPyPy-Y-PyPyPyPy-p-RP; 
ImPyPyPy-Y-PyPyPyPy-p-RGR; 

10 ImPyPyPy-Y-PyPyPyPy-P-R°PR; 

ImPyPyPy-Y-PyPyPyPy-p-APR; 

ImPyPyPy-Y-PyPyPyPy-p-KPR; 

ImPyPyPy-Y-PyPyPyPy-p-RPK; 

ImPyPyPy-Y-PyPyPyPy-P-C7-RPR; and 
1 5 the pharmaceutical^ acceptable salts thereof. 

25. A method of inhibiting gene expression comprising contacting a regulatory 
sequence of a gene with a polyamide of claim 1 . 



20 26. 



A method of inhibiting gene expression comprising contacting a DNA molecule 
with a polyamide of claim 1 whereby the DNA molecule is conformational^ 
constrained. 



